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Mn(lll)-Salend @) 7t= FEe] A7 EA

HEH - SIE5E - 0|HS - YEHY
AF YL AT et 3hea

2 =

diamine# { ethylenediamine, 1,3-propanediamine, 2,2-dimethyl-1,3-propanediamine, o- phenyle-
nediamine} 2} aldehyde¥{salicylaldehyde, 5-chlorosalicylaldehyde, 3,5-dichloro- salicylaldehyde,
3,5-di-tert-butyl-2-hydroxybenzaldehyde} 2 methanol& oA Z§ut-gAl# o) 2] salend 2
ZEMHL.,; n = 1~11)E #AsAY. ol & =29 toluene(=+ methanol)& Y ol Mn(OAc).
* 4H,0 methanol® -2 #7}etx, 718 FYAA [MnL,)Cl] FEL AU, °E L=
2 FEEL Y4EY, A=x © NMR, IR, UV-VIS £33H& o] &3t & - ndsqnh

A] = olefin®] epoxidationdll Zvj2A @A olgle
Aol A Ut o]A FE o8 4y
salen, thiosalen, 18] ©o|E% #AHE A Elue 3eubeAe gIdAde o7 7HA

olF4 FHE9 AL T} FolddA AAHE 7R F45E F8F F e sa-
FEYeEA A7Fdn G gAY F4- lend) T8} 7Y ZvjRA salen T
salen 313+&2 ¥4 Diels-Alder W3 o §5A S 7198 Ho|ghsY

(asymmetric Diels-Alder reaction), epoxide 2] salen ZN=EE B FF ¢ Holg&d
32 49 YukS(ring opening), sulfide, aziridi- Ao e FEL YA, o]F Fo B
nation, cycloproponation®] Ar3}¥ke 12 7m 2 AEo] X-A ZAAT o3 FA3lsn
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At} o] FEEAME 271 Foj2o g Yt
2 2Y FEIN,0,2” ¥)o] BHFHAY. BE,
o] & FA T oA Y=t F
Ao A% £ AUt} thiosalen? o]} &
Ag ZE, A¥AHoZ Ni(Il) HEL 499
A4gE J1872E HI0D g4y @
Z 3}(alkylation) 3-¥E-E& N(II) o] 23} 4]
A2 ZH§3od 271 Fol FE T2 iyl
o] &(counter jon)o] Wi T FAH FHA %
ES 3489 329 7T RN Sal-
kyl 287 Al 2 ¥(cisoid) ZA o Ut} o
H Holg4 AEBEL ARYAAZAN A
g3 A Fvjze YA, A5 - ddw
4, 282 B4 44e AYyn Jgbi?
@3lrio] AdA Aste d8, 44384
E, AALGE A Fog? o)A sg
F ZHgo ASAZA 0,5 ol &=
ZAAA - q7AA AR BHE nEe
olty. e}, 0,9 45¥ 7IAYH = @Y
3 F71313H 87 wkgo] A Ho|A] R
2HA, 0,8 ol && R7IEY Mgz A3}
o g FHA AL F= A JAA
4 8 AP E Zolgt & 5 gV

#2273} % porphyrin2 YuH3 g
Z2(25~60T, 4~8atm)ol A 0,9 2l & &3}
Fh A3le] A Zdz ojgdd gy
A3 A 43}e-3-(radical-chain  autoxi-
dation)} #EE vFtUFA F& FEL
g3lrAot 0,28 P4 E FUA, 543
AAEE Eelsted ZuizA FHadgle
A2, #8273} Fe(lll) porphyrin &8
F71331 8o 23 8 Zvj9 752

ZHA 2 Yoh? F4& salen TS A4 AR

4T

Mz re

F7§2 A iodosylbenzene E m-chloroper-

benzoic acidE ©|8% o alkene] expoxi-
dationol] Zw}] A &g g}, o]o tha] Jacob-
sen-Katsuki’} E¥3] AdF3F vl lon,
A& A4 vh-3(enatioselective reaction)
o] Mn(lll)-salen #=AE o] &3} B~

2 d1dMe 2 71A diamined ot #A
salicyl aldehyde®] aldehydef 7te] & §utg
o] o3 U2 salend Schiff base2 X2 E &
Zd Mn(D-FES A% o o Fu
X & 7](peripheral substituent ; R, X, V)&
X33 N0, #1982 =+ diamined
salicylaldehyde®] 224 & F4o=2 da W
FAA etk 28, o] 271 Lol2A N
20, donor Schiff base$l ulztzg] #ztze
Mn(ll) FEx 33} 2o] MAHoz §
4 g,

1) Mn(Ill)ethyl(salen)d =&

ii) Mn(Ill)propyl(salen)® A&

iii) Mn(Ill)phenyl(salen)d &

=——N

Y Y

HILlel :X=H, Y=H
Holyp : X=C1, Y=H
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Mn(l)-Salen & 2l

R=H, X

Hyloy: Y
Hol oy : R=H, X
Holos:

Hilg:

nonon
gom

H
,Y=H
=H, X Y=Q
R=H, X=¢-butyl, Y = t-butyl

Holey :R=CHy, X =H,Y =
Hylog:R=CHy, X=CLY=H
Hol, : R=CH,, X= r-butyl, Y = r-butyl

=—=N N=—
x‘dou O@X
Y Y

Hily ot X=H, Y=H
HyLyys : X=Cl Y=H

Figure 1. The prepared salen-type ligands

A 3

Alet W 217] D salend 2|ZF=¢} o]l Mn
() #FHE FAdol AHS-§ salicylaldehyde, 5-
chlorosalicylaldehyde, 35-dichlorosalicylaldeh-
yde, 35-di-fert-2-hydroxybenzaldehyde, ethyle-
nediamine, 1,3-diaminopropane, 2,2-dimethyl 1,
3-propanediamine, o-phenylenediamine, Mn
(CH,COO0), - 4H;0, NaCl, toluene, methanol,
dichloromethane 5-& Aldrich =% SigmaAl 9]
EG AZToAd AT A= 2 FE9
224 338 93l Elemental Analyzer
CHN-900(LECO CORPORATION ST. ]JO-
SEPH MI, U. S. A), ORION Model 162 Con-

ductivity Temperature Meter, FT- IR Spect-
rometer(Bruker), KONTRON UVIKON 860
UV-VIS Spectrometer, JNM-LA400 FT-NMR
(EOL) 5& °l&3t%th

2|7t ¥ A8 #4 ! salen U= ¥ Mn
() REEL oA Bng WHE +4 -
Bt AR

N,N'-ethylbis(salicylaldimine) - 1/4(H,0)
(HoLaet = 1/4(H,0)%;[1]). 100mL methanol®l
salicylaldehyde (50mmol)$} ethylenediamine
(25mmol)e W EF £A4& 24T B¢
BFAY ol Ae7x BAdG. o
AARE =3 Z23E <3313, methanol2
A A3}, Yield : 73.7%. Anal. Calcd(Found,
%) CyeHyN,O; - 1/4(H,0) : C, 70.44(70.28)
. H, 6.10(6.18) ; N, 10.27(10.35). IR(KBr;cm™)
: 1635.8(C=N).

Mn(Lac1)Cl - 1/2(H,0) [2]. reflux conden-
ser9} addition funnel2 Z}3@ three-neck
round-bottom flaskel H,L., - 1/4(H,0) =3t
=(15mmol)¢} 50mL toluened Wtth o] &
F2& 102 AE $FAY 5 methanol
30mLe] ¢! Mn(CH;CO0), - 4H,0(15mmol)
£o8 funnel2 28 H7gch o] EF £
2 308 F¢ BFAN Fol 1ML X air
bubbling®t}. o &4l NaCl £3}8 20
mlE $olF ¥ 1IN A= {FAY AL
Ae7tA B4y 3o SujE JAFAVE
oj 435t ZwA|I} o7 Al FF{FF
100mLE A71sted 108 A= AAE Fol
LaE 20mL AEZA FLANA FE LT
A ARl A7led, o] AL A, &F
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g A7 FHFE AAE T AFAx7)
(100C0)2 A=AY. Yield : 74.3%. Anal
Calcd(Found, %) C,¢H,,N,0,MnCl - 1/2(H,0)
: C, 52.55(53.07) ; H, 4.13(4.65) ; N, 7.66(7.
85). IR(KBr ; cm™) : 3435.0(m), 2954.9(w),
2893.6(w), 1627.3(s), 1539.7(s), 1444.2(s), 13
86.5(m), 1330.7(m), 1293.7(s), 1202.5(m), 11
48.5(m), 1126.9(m), 1084.6(w), 1029.0(w), 970.
6(w), 902.8(m), 863.8(w), 799.7(m), 760.3(s),
629.8(s), 593.8(m), 463.9(s). Azgs,(MeOH ; &
=546cm ™M ™Y, Ayeon(=84.6 ohmlcm?
mol ™)

N,N'-ethylbis(5-chlorosalicylaldimine) .
1/2(Hy0) (Hal,ep - 1/2(H,0);[3]). S-chloro-
salicylaldehyde(20mmol) methanol 100mL &
Yol ethylenediamine(10mmol) methanol 30
mL &4& H7jg. o] T 292 He
AA 4XF Ft AuFoIN AHE P
4 23E oAA¥o}. Yield : 324%. Anal
Calcd(Found, %) Cy¢H,,N,0,Cl, - 1/2(H,0) :
C, 55.51(55.41) ; H, 4.37(4.30) ; N, 8.09(8.11).
IR(KBr;cm™) : 1631.9(C=N).

Mn(L,.,)Cl - 1/4(H,0) [4] [2]9} Z& 7
AE o83 HL,- 1/2(H,0)(2mmol) 9]
toluene (100mL) E} LA E 102 Hx 85
A2l & methanol 30mLel 9l Mn(CH;,
CO0), - 4H,0@2mmoD) & A& H7I3T}: o
T 8L 308 B¢ FFA Fo 147
A X air bubbling@c}. o] 2% L] NaCl
X338 2mLE B N FE $FE 3
of W€ AHFLINE o] g3t ZwA
o 719 B FF4 50mLE Hrbete 10
T AE AoFH FEN JAE] Are

Hl, o] A& 331, 2549 toluened. 2
Ao}, Yield : 941%. Anal. Caled(Found,
%) CiH12N20,C1,MnCl - 1/4(H,0) : C, 44.68
(44.71) ; H, 2.93(2.90) ; N, 6.51(6.45). IR(KBr:
em™Y) : 3342.3(m), 2954.9(w), 2893.6(w), 16
30.3(s), 1530.5(s), 1454.3(s), 1421.8(m), 1375.4
(s), 1326.8(m), 1287.7(s), 1180.1(s), 1134.3(m),
1093.9(m), 1044.6(w), 846.7(m), 824.6(s), 804.2
(s), 7104(s), 663.3(m), 598.9(w), 491.2(m),
464.0(W). Aq190m(MeOH) ; £=571 cm™ M™Y.
Ameon(=84.2 ohm™! em? mol™1)
N,N’-propylbis(salicylaldimine) - 3/4(H,
O) (Halaes - 3/4(H,0)[5]). salicylaldehyde
(50mmol)3  1,3-diaminopropane(25mmol) <)
methanol(100mL) &§& AL 2417 SoF &
T8 Fo 0] 20mL AE 8 wrx =
S8 o] AL YA Fo) FFH4 50
mLE H7F- 2t Ty AYL Ade
T At oA dAEn, FFHESFE AN
05 AF dAAE AN AxAZIch Yield
: 81.5%. Aral. Calcd(Found, %) C;H;5N,0
2+ 3/4(H0) : C, 69.02(69.21) ; H, 6.64(6.74)
i N, 9.47(9.85). IR(KBr;em™?) : 1637.0(C=N).
Mn(L.c3)Cl - H,0 [6]. [2]9 2o Bx=
o]83td H,L,; - 3/4(H,0)(15mmol)] to-
luene (50mL) E3}HE-2 108 A #FA7 o}
+°1 Mn(CH;CO0), + 4H,0(15mmol)2] me-
thanol (30mL) 8-4& #7}3ich o] wj Zayo
2 A EFEAE 308 ¢ $FAR T
142t A= air bubbling@c}. o] &§ Loy
NaCl X218 20mLE W& ¥ 177 AE
BHAIG olA Aoz de gy gae
A2 Yzhgk ¥o] i HAZ U=
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Mn{Il)-Salen & 2|2t

c Bl By EY

FHA0Y. Q7)e FHSF S0mLE F7Hst
o 108 FZ Aol A uFy dAHo
A71eH, oA L A3, A7tE FHRFE
A A F AFAZX71100T) A 2413 Ft
2%} Yield : 66.3%. Anal. Caled (Found,
%) Ci7;HN,0,MnCl - H,O : C, 52.53(52.52)
: H, 467(4.83) ; N, 7.21(749). IRKKBr;cm ™)
: 3405.2(m), 3143.7(m), 2920.0(m), 2866.0(m),
1612.5(s), 1544.0(s), 1469.5(s), 1444.2(s), 1404.
1(s), 1362.7(m), 1343.8(m), 1300.5(s) 1212.6(s),
1150.7(s), 1127.4(s), 1074.0(m), 972.6(m), 901.
3(s), 806.9(s), 753.1(s), 616.9(s), 458.8(s), 380.
1(m). Aggum(MeOH ; £=860cm™! M™Y.
Ameon(=83.5 ohm™! cm? mol™Y).

N,N'-propylbis(5-chlorosalicylaldimine) -
1/4(H,0) (Holaes © 1/4(H,0)(7]). 5-chloro-
salicylaldehyde(50mmol) methanol(200mL) &
B o] 1,3-diaminopropane(25mmol) methanol
(50mL) ®A4& HJg} o] EF 48 3
AL B BFAIN Fo A274A ¥A4F
.ol of 4AHE =3 ZAHE AFHF S
methanol2 Al 3§t} Yield : 865%. Anal
Caled(Found, %) C;;H,cN,0,Cl, - 1/4(H,0) :
C, 5740(57.17) ; H, 4.67(4.64) ; N, 7.87(7.80).
IR(KBr;cm™?) : 1634.0(C=N).

Mn(L.,)Cl [8] [2]9} & BAE o] &
3ty H,L,., - 1/4(H,0)(10mmol)2] toluene(50
ml) EFEL 108 Ax FFAY b3l
Mn(CH;COO), - 4H,0(10mmol)¢] methanol
(20mL) &4 HA3] F7igoh o] | 2
o7 Wy EFLAL 308 T /I,
1A1ZF A X air bubbling®tct. o EF & A
NaCl ¥23}89 15mLE ¥ ¥ N A=

A0, a8 §A4E 42712 3§
Fol & HAFL7E o] &3t T4
U} 7] 5HFF 100mLE H718to 10
¥ AX Aod x4 HAo] A7, oA
£ AF31, A7ME FHTE AYPP. o]
2E & methanoll X AZAZF Fo AFA
Z71100T)o A 2417 F<t D=t Yield
: 50.8%. Anal. Calcd(Found, %) C,;HN,O,
CL,MnCl : C, 46.45(46.17) ; H, 3.21(3.78) ; N,
6.37(6.55). IR(KKBr;em ™) : 3346.2(m), 3226.7
(w), 2927.7(m), 2871.8(w), 1618.0(s), 1535.5(s),
1459.2(s), 1381.3(s), 1298.2(s) 1272.4(s), 1181.
5(m), 1134.1(m), 1091.0(m), 962.4(m), 867.2
(w), 827.6(s), 812.4(s), 713.0(s), 658.7(s), 593.1
(w), 518.4(m), 461.1(s). Azg1,(MeOH ; £=897
em” M™Y. Ayeon(=79.4 ohm™! cm? mol™Y).

N,N-propylbis(3,5-dichlorosalicylaldi-
mine) * 1/4(H,0) (H,L,s * 1/74(H,0):[9]). 3,
5-dichlorosalicylaldehyde(50mmol) methanol
(200mL) & 94 1,3-diaminopropane(25mmol)
methanol (50mL) €948 A7I§ R 373
T R o] 2 fA S HAFLY
oA gdo] 50mL Ax E WA FEHAL
Foll ice bathol Al YZ4A|R o YHHe =
24 2R ARt £Z9 A7tE me-
thanol2 Al §tc}. Yield : 95.1%. Anal. Calc
(Found, %) C,;H,N,0,Cl, - 1/4(H,0) : C,
48.09(48.09) ; H, 3.44(3.69) ; N, 6.60(6.66). IR
(KBr;cm-1) : 1632.0(C=N).

Mn(Las)C! - CHLOH [10]. [2]¢} Z2 &
AE o] &3t H,L,s - 1/4H,0)(15mmol)]
methanol(200mL) £ &2 10¥ Ax #F
A7l ©-g-¢l Mn(CH;CO0), - 4H,0(15mmol)
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9] methanol (50mL) €& F7}3ic} o]
e 2N EFLYE 0% T ¥Fdn
1At A X air bubbling $t}. o] TF £
o NaCl £3}89 20mLE YolE F 1Az
A= BFHAYUG o] 24 g942 Aex
B3E Fo] g AAFLINE o] &3y
FLAAY. A7)o) F/FS 100mLE H7}st
o 108 = AFAH AL 22N HAAo]
A71ed, oA AR, FHFE AN
F AFAZ711000)0 A 2412 AE AZA
1o}, Yield : 50.8%. Anal. Calcd(Found, %)
Cy7HN,0,CL,MnCl - CH,0H : C, 40.00(40.
64) ; H, 2.98(3.15) ; N, 5.18(5.24). IR(KBr;
em ™) : 34311(m), 3070.4(w), 2927.7(m), 28
62.2(w), 1620.1(s), 1529.0(s), 1436.0(s), 1304.5
(s), 1212.5(m), 1183.8(m), 1068.9(w), 868.1(m),
767.0(s), 620.0(w), 543.2(w), 510.4(m), 464.8
(W) Az99umMeOH ; £=536cm™ ! M™Y. Ayeon
(=452 ohm™! cm® mol™Y).

N,N’-propylbis(3,5-di-tert-butylsalicylal-
dimine) (H,L,.e:[11]). 3,5-di-tert-butyl-2-hy-
droxybenzaldehyde(10mmol) methanol (100
mL) 89 ¢] 1,3-diaminopropane(5mmol) me-
thanol 20mL 84 & F713 EFE L 347
T BFT o] £4E HeAA) Y
W ALHE AAN JAEL o33}
27+ methanol2 Al A #t}. Yield : 89.2%.
Anal. Calc(Found, %) Cy3HgN,0, : C, 78.21
(78.00) ; H, 9.94(9.81) ; N, 5.53(5.60). IR(KBr;
ecm™Y) : 1631.6(C=N).

Mn(L,e)Cl - 1/2(H,0) [12]. [2]9 2o
A E o83 H,L,ac6(2mmol)e] toluene
(100mL) E3HEE 108 Ax BFAZ el

Mn(CH;3;C00), - 4H,09mmol)2]  methanol
(30mL) 842 Z7}gic}. o] if Ao g WP
EULAE 0% TG FFAL AT A=
air bubbling@c}. o] &l NaCl ¥3}89 4
mLE ¥ ¥ 1A Ax FFALY. oA
Hoez 4 2 gdg deA Yie ¥
o $ul& HAFLINE ol &3l FEA
oq7ld FHFF 100mLE H7lste 108 A=
Aol e nFA AAo] Arle, oA
& ABEn, FHFZ MHJIY o] FEL
acetone2. 2 A A3}, WFAHZ7|(100T)o
A 22X Ax ARAU Yield : 484%.
Anal. Calc(Found, %) Cy3H;gN,0,MnCl - 1/2
(H,0) : C, 65.61(65.13) ; H, 8.17(7.83) : N,
4.64(4.48). IR(KBr ; cm™Y) : 2950.9(s), 2904.6
(s), 2867.9(m), 1612.3(s), 1537.2(s), 1454.4(s),
1433.0(s), 1410.9(m), 1388.9(m), 1360.8(s), 12
97.9(m), 1255.5(s), 1200.8(m), 1176.3(m), 10
90.0(w), 876.1(w), 838.2(s), 781.1(m), 746.6(m),
557.4(m), 481.2(W). Azgy(MeOH ; £=773cm
IMTY. Aveon(=88.7 ohm ™! em? mol 1)

N,N'-2,2-dimethylpropylbis(salicylaldi-
mine) * 1/4(H,0) (H,L,; - 1/4(H,0) ; [13]).
salicylaldehyde(50mmol) mehtanol(30mL) &<
o] 2,2-dimethyl-1,3-propanediamine(20mmol)
methanol(100mL) €948 H713ic}, o) 2
< A2AA A B¢ FFAIY o dolxE
X3 AAL Auste 2718 methanol2
A A gt Yield : 756%. Anal. Calc(Found,
%) CyoHpNy0, - 1/4(H,0) : C, 72.47(72.65)
; H, 7.20(7.23) ; N, 8.90(8.96). IR(KBr;cm ™)
: 1633.4(C=N).

Mn(L,;)Cl [14] [2]9} 22 FAE o] &
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Mn(Ii)-Salen & 2|2t

= &20| #Y7

Al
(=]

Jm

3t H,L,,; - 1/4(H,0)(7mmol)®] methanol
(50mL) E3EL 10% A= FFAIY o=l
Mn(CH,;CO0), - 4H,0(21mmol)®] methanol
(50mL) &8¢ Asigict o] TFELAE 0%
< $53tx 1417 A% air bubbling ¥
o] goio] NaCl ¥3}-89 10mLE ¥& ¥ 1
A AR BFAAUD oA E A2nA ¥
3 Fo guiE JAFUAVE ol&3d FL
A1t} 7)o} Al methanol 100mLE A7t
3t 108 Ax wuhg Fo] o7ste A4S
Adet) o] ofg T AHFLIE o83}
o ZA7IE AL A5 AFo| Yt o
ZAAR-& diethyl ether2 A|33}31 dichlorome-
thaneo 2 AZAAZc) Yield : 594%. Anal
Calc(Found, %) C,oHyN,0,MnCl : C, 57.23
(57.20) ; H, 5.06(4.78) ; N, 7.03(7.09). IR(KBr;
cm™ Y : 3053.1(w), 3024.2(w), 2958.6(m), 29
04.6(m), 2867.9(w), 1627.8(s), 1605.8(s), 1544.
1(s), 1469.1(s), 1443.9(s), 1397.4(m), 1302.6(s),
1277.0(s), 1247.6(m), 1218.4(m), 1149.4(m),
1125.4(m), 1072.0(m), 1029.3(w), 898.3(m),
802.5(m), 754.1(s), 607.0(m), 479.9(m), 459.0
(m), 382.8(m). Agrenn(MeOH ; £=872cm™'M
1. Ayeon(=809 ohm™! cm? mol ™)
N,N*-2,2-dimethylpropylbis(5-chlorosali-
cylaldimine) - 1/4(H,0)  (Halacs * 1/4H,0;
[15])). 5-chlorosalicylaldehyde(20mmol) me-
thanol (100mL) &9} 2,2-dimethyl-1,3-pro-
panediamine (10mmol) methanol(50mL) &}
< A7 g} o] EFES HLAM 1Yt 2
ugto 2 MY =Y ARG oF3to
21718 methanol2 A|Zjtc}. Yield : 439%.
Anal. Caled(Found, %) C;gHyN,0,Cl, - 1/4

(H,0) : C, 59.46(59.65) ; H, 538(548) ; N,
7.30(7.40). IRKBr ; cm™?) : 1630.7(C=N).

Mn(L,e)Cl - H,0 [16]. [2]9} e AA &
o] g3t H,L,, - 1/4H,02mmol)2] toluene
(10mL) EFEL 108 A= FFAIY 939
Mn(CH;C00)2 - 4H,0(2mmol)®]  methanol
(20mL) §94& AH7tgc) of EFEAL 0L
%<t @732 1417 A% air bubbling ot
o] £ £ NaCl 3-89 2mLE W& ¥
NG A FFAAD. o] £A4E A7A
Wzt 3o ZulE AFLVIE o83y
2. 7)o $FSF 50mLE A I8t
108 Ax it Fo) Agstal, SFTE A
A%}, Yield : 86.0%. Anal. Calcd(Found,
%) C1oH1sN,0,CLMnCI : C, 48.80(48.94) ; H,
3.88(3.81) ; N, 599(6.02). IRKKBr;cm™ ') : 29
71.5(m), 2893.6(w), 1630.7(s), 1574.2(s), 1479.
4(s), 1369.0(s), 1344.7(w), 1279.4(s), 1230.0
(m), 1186.1(s), 1087.2(m), 1024.2(s), 901.5(w),
822.0(s), 780.7(m), 705.8(s), 643.9(s), 560.8(m).
AosonMeOH ; £=931cm™ M), Ayeon (758
ohm™' cm® mol™)

N,N'-2,2-dimethylpropylbis(3,5-di-tert-
butylsalicylaldimine) (H,Lgo ; [17]). 3,5-di-
tert-butyl-2-hydroxybenzaldehyde(10mmol)
methanol(100mL)-§-2 ol 2,2-di-methyl-1,3-
propanediamine(5mmol) methanol(20mL) &
ofe Ytk o] EF £4E HA 343
EQ AojF: Fo) AAHE BN ZAFE A
3} 718 methanol2 A3 gt Yield : 91.
9%. Anal. Calcd(Found, %) C3sH5N20, : C,
78.65(78.70) ; H, 10.11(10.44) ; N, 5.24(5.33).
IR(KBr ; ecm™") : 1632.1 (C=N).
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Figure 2. IR spectra of (A) Mn(L,,)Cl - 1/2(H,0), (B} Mn(L,3)Cl - H,0, (C) Mn(L,;)CI complexes.
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Mn{I)-Salen & 2|2t=

A

&80 BT £y

Jim

Mn(L,o)CI [18]. [2]8} 2& BAE o] &
3l H,L,o(2mmol)®] methanol(10mL) &3
ES 108 A= ¥FAY o5d Mn(CH;
C00), - 4H,0(2mmol)2} methanol(30mL) &
B-g A7) o] EFEAE 308 Tt ¥R
3t 1A A X air bubbling §c}. o] £944)
NaCl 2318 2mLE B 1ML A= #F
Al gl A7tA ¥z o 8uiE 3
AFA71E o] &3l FLAITh 7o ThA
FH5 S0mLE A/ 108 A= AHod
Fe 25N AHEo] Arled, A& o
&til, SR42 MAgY. o] &L dichloro-
methane 2.2 AMAA 3D, AZAZ7)(100T)%]
A 22Xt A= AzAUS Yield : 375%.
Anal. Calcd(Found, %) C35Hs,N,O.MnCl : C,
67.46(68.49) ; H, 8.41(8.90) ; N, 4.50(4.11). IR
(KBr;cm ™) ; 2954.9(m), 2893.6(w), 1612.1(s),
1566.1(s), 1535.0(s), 1433.6(s), 1384.8(s), 1360.
4(m), 1320.8(m), 1296.2(m), 1271.6(m), 1253.9
(s), 1172.8(s), 1077.3(m), 837.7(s), 747.0(m),
677.0(m), 557.4(m), 521.2(m). Age..(MeOH ;
£=93lem™ M™Y. Ayeon(=632 ohm™ cm’
mol™)

N,N'-phenylbis(salicylaldimine) - 1/2(H,
0) (Hzlacto - 1/2(H,0) ; [19]). salicylaldeh-
yde (50mmol) methanol(50mL) &-<j¢i] o-phe-
nylenediamine(25mmol) methanol(100mL) &
o2 HHM3 A/ o] THEYE 243
E9 7217 Foll ice batholl A Y23t ot
3 Aol YAk Yield : 76.7%. Anal
Calcd(Found, %) CpoH,eN,0, + 1/2(H,0) : C,
73.83(73.75) ; H, 5.27(5.51) ; N, 8.61(8.78). IR
(KBr ; cm™?) : 1613.2(C=N).

Mn(Lac10)Cl - H,0 [20]. [219} 2 FH
£ o]&3to H,L, - 1/2(H,0)(15mmol)9] to-
luene (50mL) EFYEEL 108 A= FFA
! 99 Mn(CH;CO0), - 4H,0(45mmol)2]
methanol (100mL) &g AH7}3ic} o] E§
£4E 30 FSH FHRIL N FE air
bubbling &t} o] Ef 8o NaCl X31-§
4 20mLE WoAE F 1ML A= FFAY
Fol d&7tA Bag Fo &oiE HAHF
B)1g o] &3t FLAAY. 7)o ThA
FHT 100mLE H7lste] 108 Ax AHojx
A 254 JHEo] FJEd. Yield : 746%.
Anal. Calcd (Found, %) CyH4N,O;MnCl - H
50 : C, 56.82(56.47) ; H, 3.81(4.00) ; N, 6.63
(6.35). IR(KBr ; cm™Y) : 3242.5(m), 2954.9
(w), 2893.6(w), 1604.9(s), 1576.8(s), 1534.3(s),
1462.6(s), 14329(m), 1377.8(s), 1315.4(s), 12
86.4(w), 1194.8(m), 1150.8(m), 1129.9(w), 10
23.8(w), 926.1(w), 872.1(w), 812.5(m), 751.5(s),
631.3(m), 542.0(m), 387.5(W). Agyynm(MeOH ;
£€=1016cm™ ! M™Y. Ayeon(=815 ohm™! cm?
mol 1)

N,N -phenylbis(5-chlorosalicylaldimine) - 1
/2(H,0) (HaLocy * 1/2(H,0) ; [21]). 5<chioro-
salicylaldehyde(20mmol) methanol(100mL) £
o)l o-phenylenediamine(10mmol) methanol
(100mL) &°4-& H7tgct o] EIF &4&
A2 A 4AT T AAFE 3 A
o] A=, c]AE o3 Fol| metha-
nolZ A3 §c}. Yield : 46.7%. Anal. Calcd
(Found, %) C,H,N,0,Cl, " 1/2(H,0) : C,
60.93(60.99) ; H, 3.83(4.01) : N, 7.11(7.25). IR
(KBr;em™Y) : 1631.6(C=N).
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Figure 4. '>*C-NMR spectrum of HyL,.; 1gand in oMs0-6-
Table 1. 'H-NMR data for the ethy(salen) type ligands.
H,L,,(DMSO—d;) H,L,,(DMSO~dg)
Protons -
ppm Integral Multiplet ppm Interal Multiplet
a 3973 4 s 3917 4 s
b 8.643 2 s 8.572 2 s
c 7.466 2 d 7528 2 s
d 6.934 2 t
e 7.373 2 t 6.873 2
6.910 2 d 7.329 2
13.432 2 s
a
b / \
=== N==
c
d 8
X OH OH X
e
Y

H,L,., : X=H, Y=H
H,l,.,: X=Cl, Y=H
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Mn(Il)-Salen & 2|

£ &gl 84}

A
(=]

Jm

Mn(L,..1)Cl - 1/4(H,0) [22]. (2]9} Z&
AE o3t H,L,, - 1/2(H,0) (2mmol)
9] toluene(100mL) EHEL 108 A= F
A7l ©+E-¢] Mn(CH;C0O0), - 4(H,0)(9mmol)
9] methanol (30mL) £ A7}lg. o] &
T84 308 T #F8L INT AR air
bubbling ¥t o] &3 &4 NaCl £3}-§
9 2mLE $AE F T Ax FFAY
ol Ae7tA ¥Ag Fo &viE A
FU71§ o]83to FLAUY. A7) FF
4 50mLE #H7iste 108 AE HoiFA 1
4 ZAo] A, olRE ARy, F
-9 toluene2 2 A A gt Yield : 90.6%.
Anal. Caled (Found, %) CyH,N,0,Cl,
MnCl - 1/4(H,0) : C, 50.24(50.19) ; H, 2.64(2.
82) : N, 5.86(5.68). IRKKBr ; cm™Y) : 3435.0
(m), 3021.6(m), 2893.6(w), 1604.0(s), 1578.5(s),
1522.2(s), 1450.6(s), 1409.2(m), 1373.6(s), 13
47.3(m), 1308.4(s), 1280.2(s), 1187.8(s), 11345
(m), 1086.1(m), 818.9(s), 754.2(s), 717.5(s),
666.6(s), 556.5(m), 527.2(s), 388.4(m). A
MeOH ; e=1016cm™' M™Y. Apeon(=812

ohm™ em® mol™)
Az 49 323

1. Salen § 2|2t= ¥ o[2} Mn(lI) &F
&y
ethylenediamine®} salicylaldehyde % 5-
chlorosalicylaldehyde® methanol £ §¢j X
FZE-S(EY 1 : 2A1A 4 (N,0,) ethyl
(salen)d, H,L,, & H,L,, Schiff base ]ty
1 =g FAAY. 1,3-propanediamine

3} aldehydeF{salicylaldehyde(H,L, ), 5-ch-
lorosalicylaldehyde(H,L,.,), 3,5-di-chlorosalic-
ylaldehyde(H,L,s), 3,5-di-tert-butyl-2-hydrox-
ybenzaldehyde(H,L, )} & methanol £ <joj
A SEMSEY 1 DAA 4IN,0,)
prophyl(salen)® Adjivjnz] A= AU
. =3}, 2,2-dimethyl-1,3-propanediamine}
aldehyde#{ salicylaldehyde(H,L.;), 5-chloro-
salicylaldehyde(H,L,.s), 3,5-di-tert-butyl-2-hy-
droxybenzaldehyde(H,L, o)} & Z3¥ut3-AlA
49 91 (N,0,) dimethylprophyl(salen)® |3t
=& #4439 d. phenyl(salen)d 4ui H(N,0
,) = o-phenylenediamine™ salicylal-
dehyde ¥ 5-chlorosalicylaldehyde® metha-
nol §JellA] ZHwgAA 2zt HoL, 03
HL.1& 48 & UUth

o] salen EH=E9 toluene ¥ me-
thanol €93 Mn(CH;COO), - 4H,0 metha-
nol 84L& ETEF JedA FASHE A
3HMn(II)>Mn(ID} A1717] & F71& F
d3AA T3l NaCl £92 F75o [(Mn
L,.)Cl] {n=1~11} BYESS AAT}

2. 2lzte 9« #HE°] IRZ NMR spectrum

43

Z7t=E59] IR spectradl A &% EA &
aldehyde /9 ve-o ¥l 71%138t= 1680~
1690cm ™! F5ule YERGA @k, v, ol
st F4 97} 1630cm ™! A A A 3
A vebd ez Hop 2r=Eol Schiff
baseE FARS L & + AP ZEAA
ve=pnol ;ZEe FFoE ethyl(salen)d,
(2], [4] Mn(ll) 2B 5L 1627, 1630cm ™ o]

—-119—-



-old

foi

Fo

MEE -

ok

. HHZE A
o

S

A JebAR, propyl(salen)d, (6], (8] ethyl(sale)3 2|2t} propyl(salen) 2]zt

(10] [12] EEL

1612~1620cm ™", phe-

nyl(salen)¥, [20], [22] FB5& 1604cm~!
oA #A=HAY (Fig. 2).

22 EH

Z=E9] 'H-NMR spectra(solvent : DMSO-d6
E+= CDCl)x Fig. 3%} Table 1,2, salen &)
ZEE S BCNMR spectraS o Fig. 4%} Ta-
ble 39 Azjst A
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Mn{Il)-Salen & 2|7t= &E9|

Synthesis and Characterization of Mn(lll)-Salen Type Ligand
Complexes

Jong-Chul Byun, Chung-Hun Han, Nam-Ho Lee, Jong-Seok Baik
Department of Chemistry, Cheju National University, Jeju 690-756

A series of tetradentate salen-type ligands(L,.) were been prepared by condensation of diami-
nes{ethylenediamine, 1,3-propanediamine, 2,2-dimethyl-1,3-propanediamine, and o-phenylenedia-
mine} and aldehydes{salicylaldehyde, 5-chlorosalicylaldehyde, 3,5-di-chlorosalicylaldehyde, and
3,5-di-tert-butyl-2-hydroxybenzaldehyde} in methanol. These [Mn(L,.)Cl] complexes were syn-
thesized from the reaction of toluene(or methanol) of L,. with methanol solution of Mn(OAc),
4H,0 in the presence of air. These ligands and complexes were characterized and confirmed

by elemental analysis, conductivity, NMR, IR, and UV-VIS spectroscopy.
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